ABSTRACT. The article is concerned with the existence of positive solutions of the delay differential equations. The asymptotic properties of solutions are also treated.
Introduction
This article is concerned with the existence and asymptotic properties of solutions of the delay differential equation of the forṁ
x(t) + p(t)x(t) + q(t)x τ (t) = 0,
t≥ t 0 .
With respect to (1) thoroughout we shall assume the following:
ii) τ is increasing, τ (t) < t and lim t→∞ τ (t) = ∞.
A solution of equation (1) is called oscillatory if it has arbitrarity large zeros and otherwise it is nonoscillatory. The problem of the existence of nonoscillatory solutions of delay differential equations received less attention as oscillation and asymptotic behavior problem. It is due mainly to the technical difficulties arising in analysis of the existence problem. We refer the reader to [1] - [10] and the references cited therein. However, mostly in the papers the investigation of the existence of nonoscillatory solutions which are bounded by the positive functions, absents. To know such properties of solutions is important in applications.
In this paper we are interested in the existence of solutions of equation (1) 
Existence of positive solutions
In this section we shall investigate the existence of positive solutions for equation (1) . The main result is in the following theorem.
Then equation (1) has a solution which is bounded by positive functions.
P r o o f. We choose T ≥ t 0 + τ (T ) and set
Let C [t 0 , ∞), R be the set of all continuous functions with the norm
, R is a Banach space. We define a close, bounded and convex subset Ω of C [t 0 , ∞), R as follows:
EXISTENCE OF POSITIVE SOLUTIONS OF DELAY DIFFERENTIAL EQUATIONS
Define the map S :
We shall show that for any x ∈ Ω we have Sx ∈ Ω. For every x ∈ Ω and t ≥ T we get
Furthermore for t ≥ T we have
For t ∈ τ (T ), T we obtain (Sx)(t) = 1, that is (Sx)(t) ∈ Ω. Further for every x ∈ Ω and τ (t) ≥ T we get (Sx) τ (t) = exp
With regard to (2) and (3) we have
For τ (T ) ≤ τ (t) ≤ T we obtain (Sx) τ (t) = 1, that is (Sx) τ (t) ∈ Ω. Thus we have proved that Sx ∈ Ω for any x ∈ Ω.
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We now show that S is continuous. Let
So we conclude that
This means that S is continuous. The family of functions {Sx : x ∈ Ω} is uniformly bounded on τ (T ), ∞ . It follows from the definition of Ω. This family is also equicontinuous on τ (T ), ∞ . Then by Arzela-Ascoli theorem the SΩ is relatively compact subset of
By Lemma 1.1 there is an x 0 ∈ Ω such that Sx 0 = x 0 . We see that x 0 (t) is a positive solution of the equation (1) . The proof is complete.
ÓÖÓÐÐ ÖÝ 2.1º Suppose that
Then equation (1) has a solution
Asymptotic properties
In this section some asymptotic properties of positive solutions of (1) are treated.
Then equation (1) has not a positive solution x(t) with the property
P r o o f. Assume to the contrary that (1) has a positive solution x(t) with the property
x(t) x(t) ≤ (α − k)q(t), t≥ T.
Integrating the last inequality we get ln x τ (t)
q(s) ds 
Then we obtain
